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New	  Feedthrough	  

•  Installa;on	  of	  new	  feedthrough	  successful	  
•  Significant	  improvement	  to	  signal	  quality	  –	  
long	  ;mescale	  ringing	  greatly	  reduced	  

•  Some	  residual	  ringing	  on	  ~50ns	  ;mescale	  
(AUer	  pulse?	  Spli>er?)	  
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What	  is	  this	  ring?	  
	  
All	  our	  spli>ers	  have	  it	  in	  some	  
form,	  thought	  not	  all	  iden;cal	  



Surface	  mount	  “simple”	  spli>er	  from	  Jong	  Hee	  shows	  no	  ringing.	  
	  
Two	  hypotheses:	  

	  1)	  Metal	  casing	  on	  our	  spli>er	  makes	  the	  difference.	  
	  2)	  Extra	  components	  in	  our	  spli>er	  design	  make	  the	  difference	  

	  
To	  test	  (1)	  we	  tried	  an	  open	  spli>er	  with	  same	  design	  as	  ours,	  on	  a	  
breadboard.	  Signal	  shape	  is	  iden;cal	  to	  our	  spli>er.	  Suggests	  not	  casing.	  
	  
To	  test	  (2)	  we	  tried	  bypassing	  extra	  components	  in	  our	  spli>er	  one	  by	  one	  to	  
make	  the	  circuit	  iden;cal	  to	  Jong-‐Hee’s.	  	  Ringing	  does	  not	  go	  away,	  even	  for	  
same	  circuit.	  	  Suggests	  not	  circuit	  design.	  
	  
At	  this	  point,	  we	  have	  no	  idea.	  	  	  



Outgassing	  /	  Purity	  
•  Compared	  to	  previous	  feedthrough,	  vacuum	  
pumpdown	  was	  very	  slow	  (fill	  delayed	  for	  3	  days	  to	  
accommodate	  extra	  pumping)	  

•  We	  also	  changed	  the	  plate	  –	  a	  known	  sponge	  for	  
water.	  	  And	  added	  extra	  cables.	  	  So	  can’t	  know	  if	  it	  is	  
the	  feedthrough	  itself	  at	  this	  stage.	  

•  But,	  cryo	  epoxy	  is	  known	  to	  outgas	  badly.	  	  Possible	  we	  
are	  seeing	  slow	  water	  outgassing	  from	  new	  
feedthrough	  

•  Since	  MicroBooNE	  will	  not	  be	  vacuum	  pumped,	  MTS	  
test	  of	  new	  feedthrough	  is	  an	  important	  test	  we	  need	  
to	  do.	  
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Oxygen	  Monitoring	  
•  O2	  monitor	  plumbing	  is	  finished.	  
•  Some	  ini;al	  (but	  boring)	  teething	  problems,	  but	  now	  
O2	  monitor	  working	  

•  At	  least	  1	  day	  of	  con;nuous	  flow	  needed	  to	  purge	  
system	  before	  monitor	  se>les	  to	  real	  value	  

•  In	  current	  scheme,	  O2	  and	  N2	  monitor	  sample	  same	  
line	  simultaneousely.	  O2	  monitor	  can	  be	  closed	  off,	  
(but	  N2	  monitor	  pressure	  regulator	  must	  be	  re-‐tuned)	  

•  Liquid	  phase	  O2	  level	  in	  clean	  fill	  is	  <	  80ppb.	  	  
•  Liquid	  phase	  N2	  level	  in	  clean	  fill	  is	  70ppb	  
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liquid	  
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Selec%on	  
	  valve	  

Gas	  	  
canister	  

Pressure	  	  
gauge	  
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Gas	  monitoring	  
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PI	   PI	  

Check	  valve	  
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Vacuum	  tubes	  

1	  psig	  check	  valve	  /	  
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Vacuum	  pump	  to	  
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Vent	  valve	  (into	  room)	  

Relief	  valve	  
(100psig)	  to	  protect	  
piping	  in	  the	  event	  
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Sharper	  alpha	  bump	  +	  	  
perhaps	  a	  10%	  increase	  in	  PE	  yield	  	  

Lower	  satura;on	  scale	  –	  likely	  a	  
result	  of	  higher	  dark	  rate	  

Higher	  dark	  rate	  –	  
	  new	  FT	  not	  as	  light	  ;ght?	  



Improving	  GQE	  Method	  
•  For	  reasons	  we’ve	  talked	  about	  before,	  pulse	  
amplitude	  is	  not	  a	  good	  way	  of	  measuring	  #PE	  –	  
area	  is	  much	  be>er.	  

•  Now	  we	  have	  cleaner	  pulses	  with	  less	  ringing,	  
pulse	  area	  is	  a	  meaningful	  quan;ty	  once	  again	  

•  We	  measure	  prompt	  light	  only	  (50ns)	  for	  two	  
samples:	  
	  1)	  Self	  triggered	  alpha	  enriched	  sample	  
	  2)	  Single	  PE	  from	  LED	  

From	  this	  we	  should	  be	  able	  to	  extract	  a	  GQE	  
number.	  
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Spectrum	  of	  alpha	  prompt	  areas,	  
normalized	  to	  1PE	  
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Spectrum	  of	  alpha	  prompt	  areas,	  
normalized	  to	  1PE	  

Mean	  =	  38PE	  
	  
Amplitude	  method	  was	  
SERIOUSELY	  WRONG!	  Tr

ig
ge
r	  e

dg
e	  
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Here	  is	  a	  38PE	  poisson	  overlaid	  
	  
Not	  bad!	  
	  

Spectrum	  of	  alpha	  prompt	  areas,	  
normalized	  to	  1PE	  



Baseline	  source	  distribu%on	  

More	  obscured	  source	  distribu%on	  

Less	  obscured	  source	  distribu%on	  

PE	  

Rate	  

Rate	  

Rate	  

PE	  

PE	  

Global	  system	  QE	  	  	  (TPB	  +	  PMT):	  
0.06%	  	  0.12%	  	  0.18%	  	  0.24%	  	  0.3%	  

From	  last	  *me…	  



Accoun;ng	  for	  all	  the	  effects	  we	  know	  
so	  far…	  

•  Our	  study	  has	  a	  brand	  new	  plate.	  	  
•  We	  make	  no	  assump;on	  about	  source	  distribu;on	  on	  
disk.	  	  Last	  ;me	  I	  showed	  that	  this	  gives	  a	  ±10%	  
systema;c	  between	  extreme	  condi;ons,	  and	  here	  I’ll	  
take	  the	  baseline.	  

•  We	  may	  have	  a	  33%	  loss	  from	  absorp;on	  in	  the	  argon	  
(needs	  more	  thought)	  

•  Using	  numbers	  from	  last	  ;me	  and	  all	  these	  effects,	  
GQE	  comes	  out	  to	  about	  

	  ~ 	  0.73	  *	  (	  5.3	  MeV	  /	  Eα	  )	  %	  


